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(54) BSKO^fK] «rtfB»j$&ff 



(57) C'Wft] (IKE*) 

i , mmm^mmm. z at* t ^isv § ffM§ts<osi 

[ m } mmmt 2 4 msam 2 e am 0 £ hue 
wc;*> 0 . iSfisfi; 2 e *^c7)»j-x^ -•/ b4t mm®, 
mzfflimizwmnffireb 0 fr-owm^-- -y h 4 1 

'jlli* • «3S£ixS , *$*g#2 6 «igBi*#S 10, 3 0 Sr 
fl- LTfBKjSix, llfS^K 10,3 0 2 6 «0 

*tt 2 4 «0^ilfS.X!ii!injl(S3:*i»:^«-r & , S 
»«*®«»Ry«»r h 2//, UJIUi.'rllH " 4: . -r 

<?mmmzma.m%tz 2 o<o«#*s 12, 

LTfc 0 . #f*t#^S//ff>lJ»^a (10, 17, 21) 

(c«fc o Tmrnmbwrnimtim-zm (15, 19} 

^>)SI 0 Sr UMPTflg t & X V » § , ml'; J4i (12, 1 
3 ) f/&m (15, 19) cyj/sj 0 &mft*IWZ&J<*MM 
Ztitc?-J>-r (14, 18 ) b IxmmztL. 
if (22, 2 3) fc ji<(c< $t/aJW$r««LTV , 




( 2 ) mm^9- 2 4 9 0 6 



mmmmmn 

[ nmm 1 1 ha ( a > <om o i:s^^te^fg 
(B) ^:ii/g$:Wf^8ItJ)-)t, ss^is^ 

§IB (. 1 ) -h, ^m#Fm»&6H7J87f^^ h (2) 

fc. wjm^w^-t^mmmti ( 24 ) ssu^4» 

7h ( 3 ) fc . £*X,tM3 0 . M«f£§W ( 2 

4 ) ^wteffl (26) cos o ^mm^mTS 9 . mmm 
m (26) 3&*s3*sg«tfo»*6^^ h (4> tmmtm 

mz nm § tcfr-jmm £ i t £ is^b^^st^ o t . 
m@M (26) mmim& ( i o . 3 0 > ^ltsewi 

£*U §lffi»#£t (10. 30) ^*$teSti (26) (OH 

tecoastxttjiBSjg &m<xmffi Lt-->^mzw -> t wie 
mmmm (24) co^te^isx^auM^^«^ts«^ 

£ £ i: * #® i: f £ IfitX B S ^ K * 
[W^JB2] ffriaSBSij-x- . y h (4) &«i£tt ( 2 

6) tcrmmmmmmizm-nu t^mzmmm 

(26) ***-f —/l (28) ^filf ^ixT*> 0 . HE* -f 
-/^^^ttSSr^rTS-r^X^ (10) ^:frttl 

hizxomwr^iu ^iuzx*) ztrmmmizw 
ifcth ; T<ix. j ? do) & -mmw?hmrc\>^4—)v 

( 28 ) fc £9. tl^WXX (10) 

■ xr?.y hlfgg ( 3 4. 3 5) tiot*>f-/P ( 2 

s ) tcfli^s#a l < »±^r»co«^a5» ( 3 0 ) 
m.tzx risi -/tizm^^i hzt &m^Mimm 1 iz 

[fft*3f 3 3 (30) tf-r-Y X? ( 1 

0 ) mmzw-n%Mm$& < 3 1 > x>jwi9 ^Hi^t^r 
-a»««w ( 3 0 ) T$>^it^ii(ciBm^)fs^a^ 
sit, 

[li^JB4 ] fjuiatr> • xo ./ ( 3 4 .35) 
#*8ffir-A*tt»» ( 3 0 ) tc»«$ixfctf>- ( 3 

4 ) t . (28) fcJ»dcSfi*»o*<?Dfflat^r(ftl 

MU^^xn^ (3 5) t, -rltr/^x^tf* 

ms izMm^mummmm, 

[If mM5 3 iju IB* < -rt. (28) *«— Kfc^EHKfc* 
ftHIte-r^ J: dte&oTfcO . ClcOfc^iS*^— (2 

8 ) ti 1 8 0 ° tzmitlfl 2 O^XP-y b (35 ) £fl 

[lf*3l 6 ] fifilBT-A (30) tr> (34) i: 
Xu y b (35) fc#ffi^ftlB s #4 H (38. 3 

9 ) CcJ:->T^rt$tLTV^IS5giM3- 5XH^l^1 

tci eft x)«it/ a ® , 

[1***317 ] mB*f4 K (38. 3 9) 
->7c«^Sft§*['« (39) £WlXC^&T-A ( 3 
0 ) fc:J:-oTfllJS£S*u SSKrtffi**, xo y h (35) 
>tr> (34) fc£Wtl-Tv^f§j. T-A (30 ) t<z 

2 ) ciot, *-f-^ (28) crmmmDi'zm^m 



izfflMiSirtzv—v^TO xx" < 3 8 ) ¥^»M€r»# 
L T v^ff*JM 3-6 co i- rftifr 1 ^IBmcOISr/B»n£ 

[|«*3S8 ] milE* (28) //^J:t//2 : 1 

C0t°n^> (27) (26) ^mSSixTv^ 

2—7 cm rrit/^ 1 ^ieacote^B®i£igg, 

[11*319 3 mm^ J xx (10) **»K*«»«ra 

mjjmzx.^ >/ h (2) ^raa^fflfp^^^rtfi*^ -f x 

Xh L Tfi^$fLTW^|fi*JM2 — 8<Ol^#t*H ^Cifi 

[I**3g 1 0 ] HA ( A ) coffl 0 CM^^ix^M^® 
(B) tc^S Sr^Rgf -S^ST25 -> T . S£m#K«f& 
iiM ( 1 ) t . *^¥fS»ft^t/WRfr^^^ h ( 2 ) 

m/BitBf^hmmmt (24) zmtx^&u 

f±sjL~ y b (3) t, Sr#X,Ti3 0 . fe^#a««f&t/ 

««fJL- «y h (2) ^\ ( 5 ) t . ^X)#iJ^ 

fc:B«$*tfc 2o«Oft«ffS (12. 13) fc , Sr^fL 
T*5 0 . #«fir*a3& s IW»#« (10. 17. 21) ic 

&^x{%m&mtmm±iMb<7)mx:m (15 . 1 9 > co 

S9$r ©fe^Tfg t tr o T 1 * & SC/ 0 ^iS^Srj) o T s 
«fif#S (12. 13) (15. 19) C0JB 0 & 

llJfe^f^SffaMrS^ii^^ x> X (14. 18) t L 
•CaiflfeS^TtS 0 . ^X)^^>X c iSi^#Miftffl (22. 
23) h j»<{x. SeXxXbrxX'<^^gP«^©lSLT 

[f«*3H 1 ] f#.f#44£ (12. 13) **»0J»tt* 
IXij 9 . r X)JI^«^ffi^#g (12. 13) am 
(15. 19) **ft*e-rM X ; (10 ) JU b ^ 7 

(i7. 21) <7)/72, (I?' . 21' ) t mm-thm 

(16. 20) ^^XV^!I*JB 1 OcOlStA* 
[00013 

coSO^HteWflh^oTW^, ^cO«*SW(i:^llMM 

1 0 0 0 2 3 

£^X)§IM£C;BV ^Xl.i. «fe-fffi(i^T*'< -/t-xftlf 

$ttTB9 . -:H\ mmmmm*m*?-r^ ^ 9 ^ t 

T m 4 x -f X X ^> /3 ffii& $ iiT - z xm^T y »/ 

9 \± . Brr 1 x X * f — EI^IS«tj^tt<7)^f T* 
-f — )Vcrymz\%^h X d IzK£-j X^^h Z<r>£ o ^ 



(3) 
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T y 9 k *cT^4 —}l±crmf&<7M"&C0fzMzm^& 
[ 0 0 0 3 3 

l j: 6 ti-&mmi tZT*mi&. Z<7) 

[ o o o 4 3 z&tztb. ^mmzx&mwxu, mmm 
mmt&mm^mzx tmmzti&xotzixfo&zb 

[000 5] XX) J; 3 ^c»r?ttW^:3l^'fl:&t/tf * L < 
[0006] 

[ mm & m&t h tz^ *>ma i iBK^k^MMi:^ 

^WWM&ix u ? M7 - y x ^ i h z t //a*, t; - 

«§W^E—* kf & - k^&*£^\ *fgBJ?(xj;ftlf . 
ffiiftrtt P: fil £ >t If *Stt^>lll|B*tt« i tStS tr ^ x Z to 
tzMz z com&±X 9 ±* c ^Srfl<7>xY x ? ^ J; £ lEffij§§ 
HfcJ; o T 5 ft & * -f - /l^SS* $ ftT ^ S - k 

—mm frr & miz * — ^ (x i$ ^ l . <r <o -x -f^^ii 

[ 0 0 0 7] <IX) J: 3 fcz. JR«JnaE«tt 2-ocoS=S:S* 
JKttflS-^W *> ^> i£& $ ftT ^ s w h°>' 6 x a v 

h cvmmz x 9 ruvx&z ^mmm^mmz x 

9 . x $ ft S "C* 6 '3 ... 

[ 0 0 0 8 ] £fz, *>f — /PX)b°>Xy;Xu y Mi: . M 

* - twmmnmm& % h fzh^tzmmm^ti&z 

k#*a}3M>* L*»L3:#*£>. »4L<ii:, £<0fll&*» 
t±rW x7^)WS{cT4t(-#^T^ ^l>«^).)fj ^ SrHJKnr 
ffi'Srr-A-ej) 0 . t > ■ xo -/ hf#^>9\ T— Afcrj^ 
ffi>1$ixtz^> k . 7h Y — /Mcjgj&Sft^o-fcoJS 
{C r&j^> -> T ISfe L T v ^ X a h k . Sr # L T v ^ ^> , 
[ 0 0 0 9 ] 2 c?m,mz X mgtRtfW 

0 «f$fiSk HB^{£S k ^(H^C«i<7)Ml 0 HHE «TSB k Kc 

MM 0 § titz 9 9 > :rt Lti* 

$i-iTB0. fr^^f ^yzrmit, #S«>ft^ 



[ooio] h<^<rft^^< $ 

t/tt^ x > y<rytz#>l£. , x > rt±£S? x > x°#ffl 

ji*x> fc <o k =5r o ... <fc * 9 S ? x > X° 

i 0 , J6*#Sk L T u-y?t%hm-h z k 
Si. MX) r«1M t ^ < Wfg k ^ . 
[ 0 0 1 1 ] a Hz. «W:^^t, ffl»kb LTfta 

<x>mj o tca^t^is^#s^*s^ a h tz^crm 

[0012] 

^m^j^u^i), auiiAiiWijf. *ss:$i'U> 

^§ ^mx>«ifcX)^; k ^ k *«ai** , L L 

^:TX)«fflX)f«X)^X)kir^c: k^ffiAi 3 .. 
gB{l C1X)%^. »tt*3&^!B«S*iT^&^ L3&* 
L=5r^4. mm. ^^^^X)ffeX>#^ttX>?> 

^ *tas¥K k -r c k 3&«aj3R* . 
[0013] as*«aijK(ci3^T . z^mmi±. 

»f i— - F ^fiO it 1 o T . Z X) n - h i i±m4r 

3 k . ^^mwRx/mmzL - v h 2 awwass^ ^ 

4 k . irtL tt^u 

[0014] IS«#a«#*aVfl)K^«y h 2^WgB 
f45£Wlxa-£, «I^fl«fT»tt5»i. ?KTW6X>if D 

z<7)wmmn5i±, ur<~~7tzx -oxmm^m^zmm^ 

m b & -o T v ^ S , tJJBf SEW 5 ^> iKl-T I > h V / 7 X) 
SgPS^. *A h 7 7 ^ 9 hffiltS J: ') fc^ro tfc 
9. ^ftftf f x; 1 Q&Mmzfoh., zam^'-i 
XX 1 OWtl<li:0^tt^^Oli^-^-j; 9 

5 J: 0 lz I ,X 0fef A 1 1 X>JlrJ 9 * ?llf L 

Uffi*^ J; d L T v ^> m l tzlXXI* h "7 v 9 9 co% 
Xv 9 5 ^$ii.T^9. ZCOiiJU 9' ttW^— 7Sr^L 
T OTfmMI 5 C WlfilB ^%>tzh LX\/*%>* 
[ 0 0 15] (g*#a«l*Xtf«IK^->y h 2 SrfllJSL 

frwatx / xiiWBKcism-#s b & jg mmz um-t h tz 

tbim^® 1 2 . 1 3 3&«K(tT*>So CX)ffiff#©12 
(±«<5DJ#* LX:.^ :7 > ?W 1 4 lei 0?FM$tiT v > 

s , x x) x 7 > 7iw 1 4 (,± . tjj»fM» 5 comwmiz^ 
rnzm/x v » s m^wMmm i 5 x»n 9 ^ ig^ii k ^ 



(4) 
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o X i * ft , £ SOW 1 5 <?>T^Cf iftft:^ -f X 9 1 0 £9fD 

JT-Al 6#^fS;$*LT^ft* 3^[sJ«tX> 
f^S^ffl^^iiXiS 0 . fil*r-A 2 0 $r*rf ft(* 1 9 
±(:.^7>TIM1 Hriitui,, ^llij'T^2 
OliflMfcr^ x? 1 0^)[rij— ffl«e£>S IX^ixtUiX) 
#AktM6LTUft, ;7>'7 fi iMl4, 1 8cn|#j$o! 
»{±. h 7^17, 2 1 fcfflttrr— ^ 16.2 

0 h ifWMth ztizx-jx m^tixn 9 * . ^x) 

ft o ttcoje* l tz 9 y > xmn u, is^g 

*tfp]Bff 2 2.2 3 tf0*fc|6] ^TB 9 „ # ? x > rgpw 1 

4 . i8t »m-r h »mm 22. 23 1 ^mizts tt a e 

SIT. ? 7 >7"iff 14. 1 8ttJS^&ftJK^{tK v ) 

, ft )¥^^iS:*¥K b {zmm-f ft z t #*as*ft 

J; 3 fcr < ^^KW^tJttJ) 1 :) . lixCJ; »5SI3:ft* 

1 y«m£Wfr<rmmm. b&z *>m£te.mm*i> <?>tzm 
mi^mi^mx^coT^h , mz, 9y> raw* 1 

4 . 1811 ? ^ > X*SBW 14.1 SCO iiSBf: . *«E 
rft^r&iM2 2 . 2 3L cOOxK $ tfJKttSMT^ft X 
:?> exx* (»#>#it> BPti9SB^7ytf> X^ 

fafcrfc tf ft «m#a^o9l5g^ii:^ie*#a B (7) J: 9 St 

14.1 8tf0BHB!^rtHie«^SB^gi5S^rfr|tc J: -> 

[ 0 0 16 3 tfzMS izmmzjrrf-J: o (c. £ co%^Mlz 

x hmm^mm^zL *, h 3 i&mm*n&n < l» 

ti2 5^ffl>illW2 4l:SU^I>, 2:x>$SS 
SP« 2 4 lijSSSW 2 6 (3 J; o T ffitt7M X ^ 1 0 £9HHE 
tt 1 1 (cSLt^:¥iit^)jf| 0 Sr HIte»TfgT\t> 0 . ISMSSSP 

«2 4 frkMtifzffimii2 e cr^mzimmmco^T^ 
j -)v 2 s t i&m i t ^ ft Fim&w-* > 2 ? mi o 
f#tr*>ft „ -r ^n«Be^r* 2 s^m^w 
xx 1 o^)[iKii 1 (c^ff^wr v^^TT^-f —/u 
m 2 9 ±Tmte l x 1 * a 0 d it <?> coicft ^ -f - ^ e 

2 8^)gi$lt^2 : 1 "C$> 9 . ZCOtzthZ 
CD*?Tft4 —?12 86 r )^m$&&^~#> 2 7ig«i~Sf££ 
M« 2 4 <7)— mm t & h o ¥T* -f 2 8 tt««ir >f 
X^ 1 OSr^LTraXW«gift$ixT^ ^.> ffi«^r"f X 
:^10^(1 5 ) Wfcthmz^ »W24ii36 
0 ' ®fe L , ¥T* W — 2 8 {± 1 8 0 ° ^>X h o — ;^ 

[0 0 1 7] ^BfJ^if-UX . ^f7t^-/l2 8^ 
Oioaii , ¥T* >f -^2 8 ^aif^ Lfe 9 
irM < ftt«-r >f X 7 1 0 i o T t> ^ § fth 0 Z <r)fz 
Mzmi -H4{X7irt.fc :>(C iSWl^-r-f 1 OkrT 
—A 3 O^i tX:«^P«Srirt-TV^ , C 



^r-i«iS3 oambWrJ x^ i o^)[Ute«i 

1 ec¥4T^ fftXT v i S W 3 1 9 Sr HHS^Ifig W'ot 
v o - CO T — AJ^RaWf 3 0 f±*SfeWfiO£E*if fa 3 2 

it® 3 3(ci oTrt*^S^T»JRS$ixT^^o iT- 
3 0 liF£^c b° > 3 4 Sr fi t X ^ %> . Z en h° > 

3 4ia«f U^ 1 0 fr'^Mittf»'n$M^i X -7 1 
oowmM^mzWifX I^t'y3 4 li^r^ 

4 —ft/ 2 8 X)#J|f|5 3 6 X) 2 o^X o / M0 ^>ff 3 5 X) 

l ok B»WfctB«^"S J: 3 izft-ix^h , rix^cox 

o-4X 5^a@.Al&J(^^JtTdft^TS>9^^.rX)jr 
-XXit^mmizWUX \ ^ , T* i —Jl 2 8 O^r 
TsM -/Ktt 2 9 zi—y-^T 9 > :^Xl±X. -7 4 

■r 4 y ? ! i > x" 3 s ^fiiUftitT * 0 . r ^ i -)V 2 

8 c^X n^35^1oht'>34i LT^I» 

Pai. 7-i,gtM3 Q'^si.xmmmtt htz^-t. 

z z Xmii^i¥M^T--^m^n 3 0 cofg^filrt 
fI!X)«rt M 3 9 Sr ;/r L T fcix , UIKg rtffi 3 9 

[0 0 1 83 n#t0«X)¥^7l^ - /I 2 8<7)#ftSI53 6 

mz. ^T*4—?i 2smt^<?yfz^mmmi2 4 
<?:mmzmt&mmnt ixmw tz £ 9 tewm^ 

L T ^ ^ a o 2 X)/^:^> . Z COW fiSS 3 6 X> 2 o^Tffl 44PJ 
gp4 6c7) 1 OliS(Cft:K-r X ^ 1 0cOffi4 7^8W 
(cftffi Lt *3 9 . Z COM4 7 \±T—J*mAimM 3 0 7)fi 
«c^{H^4 8Sr*LT*5 0 . #133 6 0>EM6£*r 

[ 0 0 1 9 3 [214 a— 04 d«±. fttft-r^ XX 1 0// 
( 1/ 5 ) Hte^&raOT— A»tt*»3 0X)fc°> 3 4 
> ^T^^f — ^ 2 8X)Xn y h 3 5 k co^M^comM 

^ l r *> a o - z x'm&mvamTkvm^mTmiz&x 

o y b 3 5 Sr b° > 3 4 X)if f i 9 . * 
< 2 8 X)0teSB»f^fflii:r-2.fl5«M« 3 0 l<z J: o 
TM^^ix . ^0ea^T;^f 2 8X)0K?EK^W 
^ill^IM L , d ixec i 9 ^ $ 
ix#'. £>0 (JSfiK/NflS) ^tfSX)m2X)f§»(c^wrc 

h ft , <r x)fs* . r * •< 2 8 ^>iBi&ec iSy 3 7 

^ft0rC*&, 

[ 0 0 2 0 3 3E(c*«S^ y h 3 ««SIXB» L £B L^® 
4 0&WLT^ft & ^^14 0(iffLffiLT-A4 2 
±(r:7^.^4 1 Srfii.TV^ft, ( rX)T-A4 2J±ft*r r 
>f X ^ l 0 <50PI«cW 1 1. (ctf L T SEIC »6 S 'T i > ft IKK 
«}4 3X)/SJ9^[H«;^> ; 5roT^ft, 2:X)|g^gWL 
[i!tfS4 O^MWififf'f X^ 1 OlzJz -yXfthii 

ft, ;^^>fci«f fx^i 011*^4 4' ^trt 



( 5 ) 
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4 1 £0 #f&HCjf L HI L T — A 4 2(ci o T tiSOIiM~i> 

[0021] mm^t$tif2mw?yimimT<r>m 
[0 0 2 2] mmwizm- x . «*§M^^s^rtT < 

& ISm-Wt B £03gSS(i: -7 > r»tf 1 4 iz X 9 fflf 

aw i 4 & l x v ^ v ^ftm^rfr&yKm* -> x 

#tt;5*u r rue Jt o 0 i izftfrx a (cMp^a^ju i) 
/Hi . b a*MSc ? 5 > r i 8 fc ittfflffi 2 3 h co 

mizW. Si^fcl^Si^ ^7>74 8 ^T^fft 

i ' & i 3 oro**T- a 2 o m mmm^ £ X 
l . a ? y yy° i s s±f#! t £>*u> , ? ^ > 

7*1 2. 1 3<59Hfc:ii. ^\ /l-r^)l2Sim 
L T v \& 0 £ m -/^ 2 ooSP^tiiBS^gPtt 2 4 O < 

>' -^ttSI S f tT ^ ^ & *f T * — 2 8 CO .x n^35 <7> 
— S>/vJfr*-6 7*- Afl?ftit 3 0 CO e > 3 4 <7>f^^(;: ± 

tar i EHE&aaw* t . < *>*f t»Rffl 2 5 wm t . m 
mm 2 4<om 0 (cw^xt v *s«8K*Rtt< w l* 

? 5 > r§OT 1 4 fc: J: o T IBS § ix . tttt r < 

1 0 iriTfSM^j; o-ewfams £ j: ->xmmu 

mmZttt* ^^tfttf^X^ 1 0 Sr^MTSfS^ 
*L**StXB#Lffi L#IS4 0 fci oTK*6tXB**Wte* 

^#f^>^— r^«p a p a^ji 0 £##>#*t , is 

1 ^Wt/M^^ift LT 9 7 > y°l 8 i o T v ^ 

mztix^& wm^m b //v •> ^ ^>pb«c*s^) ^ ^ >- r§e 
« 1 4 tn\»m2 2 t^mizmiftih^x, mtztc^z/ 

4 rsm t x 9 -7 > rmm 1 s &mi& 1 . x tnz x o mm 
#kb#*wc*? y >y°mm i 4 1 m&m t crmuzwvx 
mfztcm^A$m^mBa)Tjj$zm*ti& » wm<?m 

h mmm^\m^h x t mm^zm^ , 



[0023] z<?>mMi£. xc^)mm^zjjKL,^j, 
&L£zmmmizmm%ir&i>coTi£&< . -^wmmm 
mzm xm*<nmmzxmtL 3 &i>cr>Tfoz>« 

m 1 ] ^-mnzx ^mm^m^<mmmm^±mm^ 

[111 2 ] HI ^ttttxM x^ 9 ^^twxkmmmxh 

So 

[ a 3 ] h 2 <7)^i \\-\\\<r>^ fzmmizmmmt 

[04] HI Sr raXW^IKt ft-t- h M 

H4 a— H4 d(i^tL-eftMS#cO 



A : HA 

C : ffi^O— )V 

1 : Y)V 

3 : JSJgJL— «/ h 

7 : W v- 
9 : 

1 0 : mifXrj X? 

12. 13: em^fst 



1 5 
1 7 

1 9 

2 1 



2 4 : »tepM 
2 6 : 

2 8 : dfTiM— ;U 

3 0 : T-2.»«SB« 
3 2 : EJjifia 

3 4 : t > 
3 6 : fffiM 

r <j > ^ 

3 9 : WW 

4 1 : y »/ 9 
—A 

4 3 : ffi»?[fl 
9 

44' : //2, 
4 6 : 



B 
W 
2 



4 : SESSpl- h 
6 : 4<¥$tfi 
8 : 

9' : 77 2, 
1 1 : 

1 4 : ^ z 7 > ". r 2f> 

1 6 : mftT—J* 
18: ^7 >T 

2 0 : fffl-TYT-A 
2 2. 23: 

2 5 : <fetf LJ& 

2 7 : e-^-> 

2 9 : ^T*-f- 

3 1:1 

3 3 : (?ihH! 

35: XP -/ h 
3 8 : u—y—^ 

4 0 : ttftXBWL 

4 2 : Jf LffiLT 

4 4 : h y v 

4 5 : 77i,«'r 
4 7 : W4 8 : BO 



( 6 ) 
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(54} KNOT FORMING DEVICE 

(57} Abstract : 

PROBLEM TO BE SOLVED: To increase service life and improve the operating 
performance of a tightening member without giving impact to a drive device 
installed on a disc whose diameter is large by gradually increasing or decreasing 
the rotational speed or accelerating of a tightening shaft and a tightening 
member with the drive device. 

SOLUTION: A device for forming a knot at a binding means B placed around a 
product A consists of a binding means feeder 1, a binding means holding and 
cutting unit 2, and a tightening unit 3 having a tightening member 24 for forming 
a knot. A tightening shaft 26 for rotating the tightening member 24 is connected 
to a gear wheel 2 8 through a pinion 2 7 and driven by a drive unit 4 through a 
disc 10. By the rotation of the disc 10, the pin 34 of an arm- shaped member 30 
is engaged with one of slots in the gear wheel 28, thus rotating the gear wheel 
28 with a gradual speed or acceleration change, and rotating the tightening 
member 24 around the tightening shaft 26. 
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CLAIMS 



[Claim (s) J 

[Claim 1] It is equipment which forms a node in the union means (B) put on the 
surroundings of a product (A) . A union means feeder ( 1 ) , Union means maintenance 
and a cutting unit (2) , and the conclusion unit that has the conclusion member 
{24 } which forms a node (3) , Get down by ****** and this conclusion member (24 ) 
is pivotable in the surroundings of a conclusion shaft (26) . It is node formation 
equipment with which it can drive intermittently in the condition at the time of 
the drive unit (4 ) of the equipment concerned, and * * , and is accelerated with 
this drive unit (4), and this conclusion shaft (26 ) is slowed down . Mode 
formation equipment characterized by for a conclusion shaft (26 } driving through 
a driving means (10 30) , and for this driving means (10 30 ) fluctuating gradually 
the rate or acceleration of rotation of a conclusion shaft (26) , and fluctuating 
gradually the rate or acceleration of rotation of said conclusion member (24 ) in 
connection with it . 

[Claim 2] The ****** of said drive unit (4) and conclusion shaft (26) is performed 
mechanically. Therefore, the conclusion shaft (26) is connected to the wheel 

{ 28 ) , and it drives by the drive unit through the disk ( 10 ) with which this wheel 
has a large diameter. Also while this disk (10) that rotates continuously rotates 
in part by that cause, it will be in a wheel (28) and an engagement condition. 
This disk (10) by pin slot connection (34 35) It is node formation equipment 
according to claim 1 which can give rotation to a wheel in the state of the 
velocity curve fluctuation which progresss gradually, respectively, including the 
desirable movable engagement member (30) which engages with a wheel (28), or 
acceleration fluctuation. 

[Claim 3] Node formation equipment according to claim 1 said whose engagement 
means (30) is a pivotable arm configuration member (30) about the surroundings of 
a drive shaft (31) parallel to the shaft of a disk (10) . 

[Claim 4] Node formation equipment including the slot (35) which it was formed in 
the pin (34) by which said pin slot connection (34 35) was formed in said arm 
configuration member (30) , and the wheel (28) , and has been wide opened in the 
direction of the circumference according to claim 3 . 

[Claim 5] It is node formation equipment [ equipped with two slots (35) which said 
wheel (28) rotated only half -rotation at once, and left only 180 degrees (28) of 
these wheels for this reason 3 according to claim 4. 

[Claim 6 ] Node formation equipment given in any 1 of claims 3-5 to which it is 
shown to said arm (3 0) with a guide (38 39) while a slot (35) engages with a pin 
(34) . 

[Claim 73 It is constituted by the arm (30) which has the slideway with a stage 
(3 9) in the side at which said guide (38 39) turned to the inner direction . While 
the pin (34 ) is engaging with the slot (35) , this slideway with a spring means 
(32 ) like the spiral pressure spring which is acting on an arm (30) Node formation 
equipment given in any 1 of claims 3-6 which are maintaining contact to the 
roller bearing (38) arranged in the said alignment at the circumference of the 
revolving shaft of a wheel (28 ) . 

[Claim 8 ] Node formation equipment given in any 1 of claims 2-7 in which said 
wheel (2 8) is a gearing wheel of the right-angle gearing change gear whose change 
gear ratio is 2:1, and the pinion (27 ) of this change gear is laid to the 
conclusion shaft (26 ) . 

[Claim 9] Node formation equipment given in any 1 of claims 2-8 constituted as a 
music-like disk in order that said disk (10) may control similarly union means 
maintenance and a cutting unit (2 ) . 

[Claim 10] It is equipment which forms a node in the union means (B) put on the 
surroundings of a product (A) . A union means feeder (1) , Union means maintenance 
and a cutting unit (2 ) , and the conclusion unit that has the conclusion member 

(24 ) which forms a node (3) , It gets down by ****** . Union means maintenance and 
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a cutting unit (2) A cutting member (5), It has two maintenance means (12 13) 
arranged, at each of that flank. Each maintenance means is node formation 
equipment which is pivotable in the surroundings of a shaft (15 19) between a 
maintenance location and an open position by the control means (10 , 17, 21) . Node 
formation equipment characterized by constituting the maintenance means ( 12 13) 
considering the surroundings of each shaft ( 15 19) as a pivotable clamp (14 18 ) 
by which the spring load was carried out , and the clamp side forming the 
self -clamping wedge member with each opposed face (22 23) . 

[Claim 11] Node formation equipment of claim 10 with which the maintenance means 
( 12 13 ) is carrying out the configuration of a flag , and the shaft ( 15 19 ) of the 
maintenance means (12 13 ) of this flag configuration contains the side arm (16 
20 ) which collaborates with the cam (17* , 21' } of the cam truck (17 21) of a 
music-like disk ( 10 ) . 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This equipment has the union means feeder, union means 
maintenance and a cutting unit, and the conclusion unit that has the conclusion 
member for forming a node about the equipment which forms a node with the union 
means which put this invention on the surroundings of a product. This conclusion 
member is pivotable in the surroundings of a conclusion shaft. This conclusion 
shaft synchronizes with the driving source of the equipment concerned, and is 
intermittently accelerated and slowed down together with [ can drive and ] this 
driving source . 

[0002] 

[Description of the Prior Art] In the well-known equipment which is used in order 
to band two or more flowers together in the bundle, and is used also for union of 
package objects, such as a package, the conclusion shaft is connected to the gear 
wheel and, on the other hand, the driving gear consists of disks which have the 
music- like gear rack. This gear rack engages with the gear tooth of the gear 
wheel of this conclusion shaft here, while this a part of disk rotates. The 
impact might occur for sudden engagement on such a gear rack and a gear wheel, 
and this might bring superfluous wear to the driving gear. 

[0003] 

[Problem (s) to be Solved by the Invention] Then , this invention offers the 
equipment which cancels the fault which such a Prior art has by the effective 
approach . 

[0004] For this reason, with the equipment by this invention, the conclusion shaft 
is characterized by making it have driven by the driving means which fluctuates 
gradually the rate or acceleration of rotation of this conclusion shaft and a 
conclusion member. 

[0 005] For such a gradual rate change and a desirable uniform gradual acceleration 
change , an impact was not generated in a driving gear , but , for this reason, 
desirable useful life longevity was offered, and the actuation engine performance 
of a conclusion member is improved again . 

[0006] 

[Means for Solving the Problem] Although ****** between a driving gear and a 
conclusion shaft can be based on an electro nick and the driving means for this 
conclusion shaft can be used as the electric motor controlled by for example , the 
electronic target , according to this invention , the ****** of the conclusion 
shaft equipped with the driving gear is performed mechanically, for this reason , 
as for this shaft , it is desirable to connect with the wheel driven with the 
driving gear by the disk of a larger diameter . By this , a part of this disk that 
rotates continuously engages with a wheel , while rotating, this disk contains the 
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desirable movable engagement member engaged to a wheel by pin slot connection as 
it has come , and rotation can be given to the wheel with a gradual progress rate 
or acceleration change , respectively . 

[0007 ] Thus , gradual progress acceleration is obtained by two different 
approaches , and, in the case of the latter, the rate of a disk is guided from the 
engagement member . the curve of a slot to a pin -- and/or, fluctuation of this 
acceleration is influenced by the movability of this engagement member I will 
come out . 

[00 08] Moreover, the pin or slot of a wheel is movable in order to bring about the 
gradual progress nature of movement of this wheel . However, it has the slot which 
is a pivotable arm, and was formed in the pin by which pin slot connection was 
formed in the arm, and the wheel , and has opened wide the surroundings of the 
shaft extended in parallel [ it is desirable and 3 with the axis of a disk by 
this engagement member toward the direction of the circumference of it. 

[00 0 9] As for these , according to the 2nd viewpoint of this invention, maintenance 
and a cutting unit are pivotable [ by the control means / in the surroundings of 
a shaft ] to a cutting member and each of its ** between a maintenance location 
and an open position including the maintenance means of two location 
**************, According to this invention, it is characterized by, as for this 
equipment, constituting the attachment component considering the circumference of 
each shaft as a pivotable clamp by which the spring load was carried out, and 
that clamp side forming the self -clamp wedge side with each opposed face. 

[0010] For these wedge-like clamps of this union means maintenance unit, this 
clamp has a self-clamp operation and fits these automatically to the thickness of 
a union means. Thereby, the trouble about adjustment of a well-known maintenance 
means became the past thing. With the self -clamp maintenance means by this 
invention, any problem did not even have holding a rope as a union means, and it 
became possible. 

[0011] Below, this invention is stated to the union means put on the surroundings 
of a product as instantiation about the drawing in which the example of the 
equipment for forming a node is shown. 

[0012] 

[Embodiment of the Invention] Drawing 1 shows among the drawing the 
instantiation-example of the equipment for forming a node in the union means B 
arranged around Product A. Product A can be used as two or more stems of the 
bouquet which should band together, for example. However, this product can be 
made into the thing of the gestalt of all other classes, such as a bundle of a 
postal bundle, long and slender goods, etc. Although the union means B consists 
of elastic bodies in this case, it can be made into fiber, a rope, or the other 
long and slender union means that have elasticity somewhat. 

[0013] In the fundamental configuration, this equipment contains union means feed 
zone material . Here , this union means feed zone material is a needle 1 , i.e., a 
needle , and this needle 1 supplies the union means B from supply- roll C etc . to 
union means maintenance and the cutting unit 2 . This needle 1 reciprocates in the 
direction shown by the arrow head PI for this purpose . Furthermore , this 
equipment has the conclusion unit 3 for forming a node in the union means B, and 
the drive unit 4 for bringing movement to the various elements of union means 
maintenance , the cutting unit 2 , and the conclusion unit 3, 

[0014] Union means maintenance and the cutting unit 2 have the cutting member 5 . 
This cutting member 5 is constituted in the surroundings of a horizontal axis 6 
by the small knife in which a drive is possible , and its cutting member 5 of a 
parenthesis is pivotable to a cross direction by the lever 7 . The edge 8 of the 
lever 7 which is separated from the cutting member 5 collaborates with the cam 
truck 9, and is in the flank of the music-like disk 10 . This music-like disk 10 
can be made to carry out a rotation drive preferably at the rate which continued 
the surroundings of a revolving shaft 11 as intervened the change gear which is 
not illustrated by the motor which consists of the electrical motor which is not 
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illustrated. Cam 9 f of the cam truck 9 is shown in drawing 1, and this cam 9 1 has 
brought cutting movement to the cutting member 5 through the lever 7 . 

[0015] In order to hold the union means B periodically on one side and/or the both 
sides of this cutting member 5, respectively, the maintenance means 12 and 13 are 
formed in the both sides of the cutting member 5 which constitutes union means 
maintenance and the cutting unit 2 . This maintenance means 12 is formed of the 
clamp member 14 which carried out the form of a flag . This clamp member 14 is 
pivotable in the surroundings of the shaft 15 of the flag pole configuration 
extended in parallel with the cutting plane of the cutting member 5. cam 17' of 
the cam truck 17 located on the side face of the music- like disk 10 in the lower 
limit of this shaft 15, and collaboration -- the side arm [ like ] 16 is formed . 
The maintenance means 13 is constituted by the same gestalt and equipped with the 
clamp member 18 on the shaft 19 which has the side arm 20 . This side arm 20 has 
collaborated with 1 or the cam beyond it in a same the music- like disk 10 side . 
The opening movement of the clamp members 14 and 18 is performed when each cam 
trucks 17 and 21 and the side arms 16 and 20 collaborate , and on the other hand, 
the closing movement is performed by the twist spring which is not illustrated . a 
union means B to by__which only the include angle from which it has turned [ free 
end / of the clamp members 14 and 18 which carried out the form of a flag ] to 
the direction of each opposed faces 22 and 23 , and existence of a part of union 
means B between each clamp members 14 and 18 and the corresponding opposed faces 
22 and 23 and each thickness of the union means B are resembled, it is 
subordinate, and the clamp members 14 and 18 differ should exist in return and 
there - - a clamp -- that is, it binds tight. The wedge include angle W is 
provided so that it can be adapted for the union means B of different thickness, 
and tuning is not required to apply the union means B of a different type by this 
and thickness to this equipment. Furthermore, the clamp members 14 and 18 have 
the self -clamping operation by the free end of the clamp members 14 and 18, and 
the corresponding opposed faces 22 and 23 and clamping (bolting) opening which 
has the rust configuration which goes away between **s, consequently the tensile 
force to the union means in the closing direction of this clamp member brings 
about closer clamping of this union means B. Consequently, the closing motion 
direction of the clamp members 14 and 18 should be chosen by the tensile force 
direction of the union means B. 

[0016] Moreover , as clearly shown in drawing 3, the conclusion unit 3 of the 
equipment by this invention has the conclusion member 24 which has the beak 
shape-like section 25 which should be opened and closed. With the conclusion 
shaft 26, in the surroundings of an axis perpendicular to the revolving shaft 11 
of the music-like disk 10, it is pivotable and, as for this conclusion member 24, 
the pinion 27 of the cone form where it has collaborated with the gear wheel 28 
of a cone form in the edge of the conclusion shaft 26 which is separated from 
this conclusion member 24 is attached. The gear wheel 28 of this cone form is 
rotated on the gear wheel shaft 2 9 extended in parallel with the revolving shaft 
11 of the music-like disk 10. The transfer ratio of these right-angle gear wheel 
transport units 27 and 28 is 2:1, and, for this reason , half -rotation of this 
gear wheel 28 turns into one revolution of a pinion 2 7 and also the conclusion 
member 24 . The gear wheel 28 is intermittently driven through the music-like disk 
10 . While the music -like disk 10 rotates (1/5) , 36 0 degrees of conclusion members 
24 are rotated, and only a 180-degree stroke moves the gear wheel 28 . 

[0 017] According to this invention, gradual acceleration of the gear wheel 2 8 is 
brought about with the music- like disk 10 which is gradually engaged to the gear 
wheel 28 , or solves the engagement . For this reason, as shown in drawing 1 - 
drawing 4 , this music- like disk 10 has the engagement member which carried out a 
configuration like an arm 30 . This arm configuration member 3 0 is pivotable in 
the surroundings of the shaft 31 extended in parallel with the revolving shaft 11 
of this music -like disk 10 . The load of this arm c on f i gur a t i on member 30 is 
carried out toward the inner direction with the spiral pressure spring 32 , and 
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rotation or drive movement of this arm configuration member 3 0 is restricted to 
the inner direction by the halt side 33 on the music-like disk 10. This arm 
configuration member 30 is further equipped with the pin 34. This pin 34 
separated from the music-like disk 10, and is extended in parallel with the 
revolving shaft of this music-like disk 10. This pin 34 collaborates with one of 
the two slots 35 of the expanding section 36 of the gear wheel 28, i.e. , a slot , 
automatically . These slots 35 are countered and established in the diameter 
direction, and are extended to radial in the case of a parenthesis . While the 
roiling bearing or the slide ring 3 8 is positioned in the gear wheel sha f t 29 of 
the gear wheel 2 8 and one and the pin 34 of the slot 35 of the gear wheel 28 are 
engaging with it , it receives to the arm configuration member 30 , and drive 
movement is brought about . Said guidance activity is done through the slideway 3 9 
inside [ radial ] the arm configuration member 3 0 here , and said slideway 3 9 has 
the shape of a stage , and a crater configuration . 

[0018] The expanding section 36 of the gear wheel 28 of a cone configuration has a 
configuration which acts further as a protection member which resists rotation of 
the conclusion member 24 for the gear wheel 28 and its reason . For this reason, 
one of the two flat flanks 46 of this expanding section 36 is always internally 
**** (ed) to the field 47 of the music-like disk 10, and this field 47 is dented 
only in the location of the arm configuration member 30, has 48, and is enabling 
rotation of the expanding section 36 (refer to drawing 4) . 

[0019] The process of engagement between the pin 34 of the arm configuration 
member 30 while the music-like disk 10 rotates (1/5), and the slot 35 of the gear 
wheel 28 is shown in drawing 4 a - drawing 4 d. sliding of the pin 34 which mind 
each slot 3 5 here at the time of engagement initiation and engagement termination 
-- it be clear to the example which a rotation drive operation of a gear wheel 2 8 
decrease by the arm configuration member 30 , the rotational speed of a gear 
wheel 28 , as a result , carry out a sequential increase and decrease again with 
a variation rate , and rapid modification of a rate be bring about for and ( a 
rate/time amount ) by this , but be show only in induction of the 2nd of a stroke 
that a phase beConsequent ly , the shock by the drive of the gear wheel 2 8 is 
prevented, and this makes the life of components desirable. 

[0020] Furthermore , the conclusion unit 3 has the node extrusion means 40. This 
means 40 is equipped with the hook 41 on the extrusion arm 42. This arm 42 is 
pivotable in the surroundings of the drive shaft 4 3 perpendicularly extended to 
the revolving shaft 11 of the music-like disk 10. Actuation of this node 
extrusion means 40 is performed by the music-like disk 10. For this reason, this 
music-like disk 10 is equipped with the cam truck 44 which has cam 44 f . This cam 
44 1 has collaborated with a cam follower 45 on the extrusion arm 42 which is 
separated from the drive shaft 43 . The upper part part of the conclusion member 
24 has the hook 41 of the node extrusion means 40, and it is extruded in the 
direction of an arrow head P41, can reciprocate by the arm 42 and is extruded 
from the conclusion member 24 which extrudes the node made within the union means 
B. 

[0021] The actuation of the equipment shown in the drawing is as follows . 

[0022] In an initial valve position , the edge of the union means B sent from a 
feed zone is leaned upwards toward the direction of the interior material of a 
proposal which is not illustrated from this clamp member 14 through the table 
which it is being bound tight by the clamp member 14 and is not illustrated . the 
product A placed on the table of the lower part of the union means B is sensed 
with a sensor or a switch -- it can have -- and this sensor or a switch or 
this equipment will be in the condition of having turned on the switch, by the 
hand . Subsequently, it rotates and a needle 1 is moved to the front , and the 
music- like disk 10 forms the loop formation of the union means B in the 
surroundings of Product A, as this shows drawing 1 . However , this needle moves 
under the clamp 18 until the union means B comes to result between the open clamp 
18 and an opposed face 2 3 . then , the music- like disk 10 rotates further, the side 
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arm 2 0 of the maintenance means 13 carries out until [ attainment out of range ] 
migration of cam 21', and this clamp 18 is closed after that. Now, the 2nd edge 
of a loop formation exists among clamps 12 and 13 . Two parts of this loop 
formation are extended in beak shape -like section 2 5 lower part of the conclusion 
member 24 . From this location, this conclusion member 24 starts rotation to the 
circumference of the conclusion shaft 26 by engagement of the pin 34 of the arm 
configuration member 30 which receives to one of the slots 35 of the gear wheel 
28 connected to the pinion attached in the conclusion shaft 26. If the conclusion 
member 24 attains about 1 rotation, the beak shape- like section 25 will close and 
the union means currently wound around the surroundings of the conclusion member 
24 will be clamped in the beak shape-like section 25. Then, the end section of 
the union means B is wide opened by the clamp member 14, and the other end is cut 
by the cutting member 5 by actuation through the music-like disk 10 . 
Subsequently, this node is extruded by the beak shape- like section 25 upper part 
of the conclusion member 24 with the node extrusion means 40 started through the 
music- like disk 10 . Consequent ly , the loop formation of a union means binds the 
surroundings of Product A tight , and the cycle which forms a node is completed . 
Since now a union means B by which a needle 1 moves to the front again and is 
still held by the clamp 18 in the meantime is carried between the clamp member 14 
of an open condition, and an opposed face 22, the preparation which forms new 
node B is made. Subsequently, the clamp member 14 closes, the clamp member 18 
opens wide, and, thereby, the union means B is again placed [ the union means B ] 
for elongation and the new product A caudad between the clamp member 14 and a 
feed zone. The above-mentioned matter shows clearly that this invention offers a 
starting device with the dependability which has a long service time. 

[0023] This invention is not limited to the example which showed to this drawing 
and was described here, and may change within the limits of this invention in 
various modes . 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline perspective view showing the principal part of the 
instantiation-example of the equipment by this invention. 

[Drawing 2] It is the expansion elevation showing the music -like disk of drawing 
1 . 

[Drawing 3] It is drawing which added the conclusion member to the cross section 
which line III -III of drawing 2 met. 

[Drawing 4] It is the elevation of an element which drives the conclusion member 
of the equipment of drawing 1 intermittently, and drawing 4 a - drawing 4 d is 
drawing showing each location which shows actuation of this element , 
respectively. 

[Description of Notations] 
A : Product B: Union means 
C: Supply roll W: Wedge include angle 

1 : Needle 2: Union means maintenance and cutting unit 

3 : Conclusion unit 4 : Drive unit 

5 : Cutting member 6: Horizontal axis 

7 : Lever 8 : Edge 

9 : Cam truck 9 ' : Cam 

10 : Music-like disk 11: Revolving shaft 

12 13 : Maintenance means 14 : Clamp member 

15 : Shaft 16 : Side arm 

17 .- Cam truck 18: Clamp 

19 : Shaft 20 : Side arm 

21 : Cam truck 22 23 : Opposed face 
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24: Conclusion member 25: Beak shape-like section 

26: Conclusion shaft 27: Pinion 

28: Gear wheel 29: Gear wheel shaft 

30: Arm configuration member 31: Shaft 

32: Pressure spring 33: Halt side 

34 : Pin 35 : Slot 

36: Expanding section 38: Rolling bearing 

39: Slideway 40: Node extrusion means 

41: Hook 42: Extrusion arm 

43 : Drive shaft 44 : Cam truck 

44 ' : Cam 45: Cam follower 

46: flank 47: side 48: depression 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 




[Drawing 4] 
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